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THE DEPENDENCE BINOCULAR FUSION TIMING 
PERIPHERAL STIMULI AND CENTRAL PROCESS, 


Symmetrical Flicker' 


BAKER 
University Toronto 


physical light source intermittent, the experience flicker 
fusion does not directly depend upon the nature the peripheral stimu- 
lation but rather upon the nature stimulation the cortical level. 
known from studies the optic nerve discharge that high fre- 
quencies peripheral stimulation the retina responds every second 
stimulus (2) and thus instrumental modifying the frequency 
cortical stimulation which initiated the periphery. The experience 
fusion, then, correlated with stimulation and above certain 
intensity, while the experience flicker correlated with cortical stimu- 
lation below this intensity (6). 

Two types fusion may noted. First, there temporal fusion. 
single receptor unit (or group) when stimulated above critical fre- 
quency gives sensation continuous stimulation; that is, the flicker 
fuses. Second, there spatial fusion. The stimulus patterns the right 
and left eyes are slightly dissimilar and when combined binocularly, 
giving singleness the vision field, the subject said experience 
binocular (spatial) fusion. The neuro-physiologist, Sherrington, con- 
ducted certain investigations into the nature binocular fusion 
measuring the intermittence rates required bring about flicker fusion. 

Sherrington conducted some notable investigations the integrative 
action the nervous system its motor aspects. One his major dis- 
coveries was that “correlation reflexes about final common path” 
(8). showed that some reflexes, termed “allied” reflexes, reinforce 
one another they emerge along the final common path. Other reflexes, 
termed “antagonistic” reflexes, inhibit one another from use the path. 
then attempted determine whether not integration sensory 
experience, too, depended upon the integrative action central physio- 
logical process. asked: “Can all compare with the simultaneous 
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coordination the nervous factors motor reflex the synthesis 
elements whose combination underlies simple sense-perception?” (8). 

For criterion sensory integration Sherrington chose binocular 
fusion with its critical flicker frequency simple and relatively mean- 
ingless discoid patch moderate, even, and uncoloured brightness, 
small enough lie wholly upon the central portion each retina 
then went “test what degree the visual singleness the observed 
surface, sensed through right eye and left eye together, due direct 
confluence the sensory path excited the right-eye and left-eye 
images respectively” (8). 

Sherrington divided his experiments into three sections: Symmetrical 
Flicker (Section 1), Asymmetrical Flicker (Section 2), and Uniocular 
and Binocular Comparisons (Section 3). The experimental plan 
employed Section has been outlined previous paper (1). 
concluded that “The experimental evidence indicates absence practically 
any interference between the flicker processes initiated. The 
right and left ‘corresponding retino-cerebral points’ not, when tested 
flicker, behave though combined conjugate single system.” 
Section made comparisons between flicker rates for synchronous 
symmetrical flicker and certain asymmetrical forms, each these com- 
parisons involving the application different frequency, intensity, 
both the asymmetrically stimulated eye. Here found not “very 
small” difference but “very considerable mutual influence between re- 
actions initiated the corresponding areas.” concluded, however, 
that his Section experiments negated the possibility neural inter- 
action accounting for these results. His experiments Section employed 
brightness discrimination rather than flicker rates visual criterion. 

Sherrington’s general conclusion was that “The above experiments 
binocular flicker and brightness show that during binocular regard 
objective image each uniocular mechanism develops independently—at 
least steadiness brightness and intensity brightness—a 
sensual image considerable completeness. The singleness the bi- 
nocular perception results from the combining these elaborated uni- 
ocular sensations: the product therefore psychical synthesis that 
works with already elaborated sensations contemporaneously proceeding. 
Such synthesis lies obviously more within the province study the 
psychologist than the physiologist” (7). 

interpret Sherrington mean that his experiments gave 
evidence that neurological integration was essential condition for the 
synthesis two monocular sensations experienced one. Instead, 
they were independent, concurrent sensations; their union (fusion) 
remained mysterious, the problem must concern some sort psychical 


synthesis. did not specify how such process should studied, but 
only that was not the task the physiologist. 

The present study was planned with three objects mind: first Part 
1), repeat and extend Sherrington’s experiment synchrony 
stimuli for its effect critical flicker rate; second (Part 2), alter the 
manner exposing and occluding stimulus the retina employing 
both “progressive” and “instantaneous” modes occlusion, 
sustain further the hypothesis Part and third (Part 3), stimulate 
the nasal and temporal halves one and both retinae independently 
order activate either both occipital lobes, attempt determine 
the answer questions posed experiments Parts and 

The hypothesis this study (Part that central physiological 


processes are factor effecting binocular fusion. 


APPARATUS 

The purpose the control mechanism modification which has 
been described previous paper (1)), was time the illumina- 
tion circular apertures employed stimuli sources the various 
experiments. Experiment two vertically aligned apertures were 
presented the left eye while two others were presented the right eye 
(the two fields being separated septum). All four apertures were 
illuminated tungsten bulbs which transmitted white light through 
sheets milk-glass. These apertures each subtended visual angle 
degrees when viewed inches. The vertically aligned apertures 
were separated 2.5 degrees (from their centres). All apertures were bi- 
sected hair lines, those the left field vertical, and those the 
right field horizontal hair line. Two revolving sectored disks alter- 
nately exposed and occluded the apertures “progressively,” the relative 
positions the sectors determining the degree synchrony obtained. 

For binocular observations, subjects superimposed the right eye field 
and left eye field means adjustable fluid prisms (3). When the 
four apertures were binocularly combined they were seen two ver- 
tically aligned white disks, each divided into quadrants delicate 
black cross. For monocular observations, one prism was covered with 
black cloth thus permitting light from only one (monocular) source 
experienced. 

Later experiments employed apertures which were illuminated 
neon (orange-red) bulbs. some these experiments the apertures 
emitted steady light which, too, was “progressively” exposed and 
occluded the sectored disks. other experiments the apertures were 
illuminated “instantaneously” characteristic neon) means 
rotating commutator set the circuit the neon bulbs, equal arcs 
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the commutator surface being alternately insulated and conductive 
provide the necessary circuit making and breaking. 


OBSERVATIONAL TASK 
For both monocular and binocular observations the task was observe 
the first perceptible flicker the frequency intermittence was con- 
stantly decreased mechanical device controlled the experimenter. 
Subjects reported this critical flicker observation touching lever 
which prevented any further decrease intermittence frequency. The 
experimenter then read this critical frequency (in terms the 

the sectored disks) from tachometer dial. 


SUBJECTS 

emphasized that the accurate perception just perceptible 
flicker most difficult task. There are marked individual differences 
between measurements variability readings different untrained 
subjects. Twelve persons were tested for variability readings and 
the best five—those whose readings were least variable—were selected 
for training and for the actual experiments. These subjects were each 
given rigid optometric examination but ground for discarding 
any one them was found. 


GENERAL PROCEDURE 

The general method employed for these experiments reported 
below, while the specific methods employed for each experiment are 
reported, each case, immediately prior the reporting the results 
those experiments. 

subject, upon entering the laboratory, was comfortably seated 
directly behind the flexible prisms. The laboratory lights were extin- 
guished, leaving only the neon tungsten-lit apertures (depending 
the condition investigated) brightness sources. The subject 
then pressed his forehead close possible the flexible prism frames 
get clear view the apertures while looking through the prisms. 
manipulating the screws which changed the refractive powers the 
prisms the subject superimposed the brightness sources, each which 
was clearly visible opposite sides the septum, and secured 
single binocular image divided into quadrants delicate black cross. 

Experiment two pairs sources were employed, 
consisting two vertically aligned apertures, which, 
imposed, appeared two bright circular disks, one vertically above the 
other, and each divided into quadrants. The remaining experiments 
employed only two brightness sources, which, binocular observation, 
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appeared single. Such arrangement, then, ensured that the retinal 
images formed stimulated corresponding retinal points. 

With the help the experimenter the subject then adjusted the 
height chin rest ensure minimum head movement while 
observations were being made. After the prisms and the chin rest 
had been satisfactorily adjusted, subject and experimenter sat the 
dim illumination afforded the brightness sources for half hour 
order secure adequate foveal dark adaptation. The experimenter 
then started the apparatus and the recording readings commenced. 

Six readings were taken for every condition except for Experiment 
where ten readings were required. The mean the six (or ten) 
readings was accepted the critical flicker frequency for any condition. 

all cases readings were taken first the synchronous condition, 
then the alternate, and finally the monocular. All readings, 
course, were sector disk shaft r.p.m. and were later converted 
flicker cycles per second. time were subjects informed whether 
the binocular mode stimulation was synchronous alternate. 
Monocular stimulation was ensured simply covering one prism with 
black cloth; the subject was free keep both eyes open, but only one 
eye could responsive visual stimulation which proceeded these 
cases from single aperture. 

The problem arose which eye employ for monocular 
discriminations. The determination the dominant and non-dominant 
eyes for each subject offered solution because reason could 
put forward for the use rejection either one, whether dominant 
not. Each eye, then, each subject, was tested for the stimulus 
intermittence rate required just permit the perception flicker 
fused field (Experiment 1). Mean flicker values were statistically 
tested for the significance the difference between values; 
differences were found (using the ratio—probability values were 
all cases greater than .1). Ireland, similar study, found the same 
thing (4). 

The right eye and left eye values each subject having been shown 
not significantly different statistically, the right eye each subject 
was arbitrarily chosen the one employed for monocular stimulation 
all experiments concerned. 


EXPERIMENT 


This experiment was repetition the experiments outlined 
Sherrington under Section his reports. this 
Sherrington experiment which, however, differed considerably from the 
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Sherrington’s method was present subjects with 
aligned illuminated apertures binocular combination. The centers 
these apertures subtended angle “less than degrees” from the 
eyes. Each aperture subtended visual angle degrees. One 
aperture presented the synchronous arrangement and the other, the 
alternate; that is, complete opposition. Subjects reported which 
aperture the flicker was first perceptible. Aperture cut-off was 
“progressive,” and homolateral direction; that is, extinction and 
illumination the retinal images occurred with like speed and like 
direction—across corresponding retinal points. White light consider- 
able intensity was employed. Sherrington did not state what intensity 
was used, but the fact that was considerable can inferred from 
the high flicker frequency values reported. All subjects wore artificial 
pupils counteract “difficulties due change pupil 
diameter these pupils was “sometimes sometimes mm.” 

number observations made before Sherrington’s apparatus 
took its final form, used the method successive rather than 
simultaneous comparison. That is, subjects were presented with one 
condition only, readings were taken, the apparatus changed present 
the other condition, and more readings taken. ceased using this 
method because “to effect the change demanded break least 
seconds, and usually involved some disturbance the observer 
Accordingly, employed the method 
comparison and “the foveal gaze could turned from one the other 
movement the eyeballs.” both cases the findings were essentially 
the same. 

Sherrington conceded that there was “very small” difference 
between the intermittence rates required permit flicker the two 
conditions. The difference was consistently one direction: flicker 
appeared the alternate condition lower frequency intermission 
than the synchronous. The monocular rate was indistinguishable 
from the binocular intermediate flicker rate, which turn was between 
the alternate and synchronous rates. Sherrington gave statistical 
tests significance differences which might applicable his 
data. interpreted his results mean that there was almost entire 
absence interference between processes initiated corresponding 
retinal points and concluded that “the right and left ‘corresponding 
retino-cerebral points’ not, when tested flicker reactions, behave 
though combined single mechanism.” 

The experiment reported here duplicated Sherrington’s conditions 
closely possible. Subjects binocularly combined the two pairs 


tungsten illuminated apertures, using the flexible prisms, which thus 
presented two vertically aligned apertures, each divided into quadrants 
delicate black cross. The method successive comparison was 
employed; that is, first one condition (the synchronous) was reported 
upon, then the apparatus changed and the other condition (the 
alternate) presented. Monocular readings, too, were taken for both 
eyes. the same time two apertures were always present (as for 
Sherrington), only the top one which was fixated and reported 
upon. The bottom aperture stimulated, Sherrington’s 
experiments, peripheral retinal area and had employed his 
conditions were duplicated. Sector cut-off (occlusion) was 
homolateral direction—across corresponding retinal points. 

These apertures subtended visual angle degrees. The brightness 
employed was 525 foot-lamberts. Subjects wore artificial pupils mm. 
diameter. 


RESULTS 


order that comparison can made between Sherrington’s 
results, Ireland’s, and those reported here, their flicker frequencies for 
synchronous and alternate stimulus presentation are shown Figure 

Figure graphical representation the only numerical values 
Sherrington gave point what termed “very small” difference 
between the synchronous and alternate arrangement. 

Results from the five subjects reported the present experiment 
are shown Figure direct comparison can made between 
Sherrington’s synchronous-alternate differences and those found under 
the conditions here reported. 

All differences between the synchronous and monocular (each 
eye), and between the monocular and alternate conditions, were 
statistically tested the ratio. the interest clarity the data 
obtained for one subject (C.B.) are given below Table and the 
statistics computed. 


TABLE 
Per Minute (Raw Data) FLICKER— 
C.B. 
1200 1204 
1230 1180 1200 1196 
1232 1180 1192 1190 
1232 1170 1190 1191 
1230 1170 1189 1202 
1175 1196 1202 
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These data were then converted cycles per second dividing 
the revolutions per minute (to give revolutions per second), and 
then multiplying this value (the sector disks having sectors each). 
The above data are shown Table terms cycles per second. 


TABLE 
Synchronous Alternate Right eye Left 
61.25 58.75 60.00 60.20 
61.50 59.00 60.00 59.80 
61.60 59.00 59.60 59.80 
61.60 58.50 59.50 59.55 
61.00 58.50 59.45 60.10 
61.90 58.75 59.80 60.00 
Mean: 61.47 58.75 59.72 59.86 
S.D. .286 .204 .223 .265 


The problem was now one determining the significance the 
differences between the means. For these tests significance 
ratio given Jackson and Ferguson (5) was chosen. 

For the differences between means the above sample data, and for 
Ireland’s data, the computed ratios are shown Table III. 


TABLE III 
Synchronous vs. right eye 11.75 8.8 
Synchronous vs. left eye 7.66 
Alternate vs. right eye 11.83 5.4 and 8.4 
Alternate vs. left eye 6.59 
Right eye vs. left eye 1.09 and 


freedom (six readings), that 11.75 can expected occur 
less than per cent of, cases. This interpreted mean that the null 
hypothesis can rejected. That is, the two samples were drawn from 
different universes Said another way, the difference 
between the synchronous and the monocular (right eye) conditions 
statistically significant. 

Similarly, the difference between the right and left eyes not 
significant (t=1.09). (This was true for all subjects and hence, 
the later experiments, the right eyes all subjects were arbitrarily 
chosen yield monocular 

All differences between the synchronous-monocular (each eye) and 
between the monocular (each eye) alternate conditions are statistically 
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results, 


FACTORS BINOCULAR FUSION. 


Figure 
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Sherrington gave 
monocular readings. 


Synchronous 


values for 


Monocular Synchronous Monocular 
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significant. (Six differences are significant the .01 level probability 
and the remaining fourteen are significant the .001 level. The differences 
between the monocular rates for the two eyes are not significant, the sig- 
nificance differences ranging from greater than greater than .1). 


Discussion 

evident from comparison Sherrington’s results (Figure 
and those reported here (Figure that the ranges between the 
synchronous and alternate flicker rates found the two experiments 
differ magnitude, those reported here being the greater (cf. 
Sherrington’s average difference 2.4 cycles per second vs. average 
difference here 4.6 cycles per second). 

This evidence definitely indicates the presence some alliance and 
antagonism between the flicker processes initiated corresponding retinal 
points. Synchronous bright phases flicker stimulating corresponding 
points reinforce one another sensation, whereas under the alternate 
conditions the dark phases stimulating one eye are antagonistic the 
bright phases simultaneously stimulating the corresponding points the 
other eye. Similar results were reported Ireland (4). 


CONCLUSION 


Binocular fusion involves, part least, some central process 
which combines and integrates the neural processes arising from 
stimulation corresponding retinal areas, that 
sensation differs from that arising from either eye alone. 
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THE CASE STUDY: ITS PLACE PERSONALITY RESEARCH 


DALBIR BINDRA 
McGill University 


For BETTER for worse, the term personality research personality 
study has come denote least two areas psychological research. 
First, the term used refer any study which describes and 
interprets the behaviour particular individual, John Doe, chimp 
Alpha, dog Jack. reports this type the author attempts 
describe the unique configuration psychological factors (variables) 
terms which the behaviour his particular subject can under- 
stood. The second denotation personality study refers the investiga- 
tion and general study the variables along which characteristically 
human behaviour can meaningfully described and studied. studies 
this kind certain specified variables, such self-esteem involvement 
(2), “need” (3), and emotionality (5), are isolated experimentally 
statistically and effects their variations behaviour are described. 
Such investigations variables human behaviour are quite different 
nature from the detailed studies particular individuals which are like- 
wise implied the term personality study. 

This ambiguity partly blame for the lack explicit statement 
close examination the relation between these two areas research. 
the present paper the term “personality study” used refer only 
the general study variables determining behaviour that characteristic 
and more less peculiar man; intensive studies particular indi- 
viduals are consistently referred here “case studies.” 

Overcoming the ambiguity this way, the present paper discusses 
the place case studies personality research. More specifically, 
these pages contain examination the following proposition: Case 
studies are essentially naturalistic observations, and such their 
contribution personality research lies only that they may generate 
accurate descriptions, and suggest new variables, problems, and 
hypotheses, all which can utilized planning and conducting 
controlled investigations aimed finding relations among the variables 
behaviour. might well begin the discussion with some 
remarks the role the naturalistic method psychological research 
generally. 


NATURALISTIC METHOD 


MacLeod (4), using the word “phenomenological” instead 
“naturalistic,” has defined this method “attempt view phenomena 
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their entirety and without prejudice, distinguish the essential 
from the nonessential, let the phenomena themselves dictate the 
conceptual framework and the further course the inquiry” (4, 210). 
This naturalistic method can contrasted with methods that utilize 
some form control. While naturalistic studies are aimed description 
phenomena and delineation significant variables, the controlled 
investigations are concerned with isolation and manipulation variables, 
and description relations among those variables. 

Whereas collection naturalistic observations itself 
admittedly value, must not overlook the 
important use which such observations may put when they are 
made within the framework controlled investigations. Take, for 
example, psychologist engaged simple experimental study. 
Before decides vary particular factor and observe some specified 
(dependent) variables, already has some assurance that these 
variables are significant enough work with. This assurance comes 
sometimes from belief the importance certain systematic theories, 
and other times from uncontrolled, but nevertheless unbiased and 
systematic, naturalistic observations the type MacLeod recommends. 
The investigator must also have fairly reliable knowledge about many 
factors with which not directly concerned his experiment. For 
instance, experiment the effect the palatability the food 
incentive maze learning the white rat, the experimenter needs 
know the life span the white rat, its eating habits, its preference 
for various foods, its reactions new situations, and on. Such 
“extra” background knowledge, necessary prerequisite for controlled 
studies, usually provided naturalistic observations. When, 
last, the experimenter faces the task interpreting his results often 
finds that unable account fully for the results terms his 
independent variable alone, and that has give consideration 
other variables, the significance which was made apparent him 
“incidental” naturalistic observations during the course collecting 
data. Not infrequently the investigator proceeds another investigation 
based hypothesis “lead” suggested such observations. 

evident that the background knowledge and “leads” gained 
from more less systematic naturalistic observations may make 
important contribution all stages research. But must remember 
that these naturalistic observations are useful only the extent that 
they are incorporated statistically experimentally controlled 
investigations variables. 
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Bearing mind the general significance naturalistic observations, 
can proceed discuss the place case studies psychological 
research. wish make two points: (1) Case studies are naturalistic 
nature, and like other naturalistic explorations can useful 
psychological research. (2) research, where the 
psychologist dealing with complex forms behaviour, and often with 
variables that cannot readily manipulated, case studies may become 
especially useful and, times, even indispensable. The first these 
two points can disposed easily. 

The nature case studies. Even though psychologists, like other 
scientists, are (or should be) concerned with the study general 
variables, the individual subjects from whom psychological data 
must necessarily obtained. The difference between case studies and 
(psychological) investigations variables, then, lies not the 
peculiarity the source data, but the way the data are treated. 
general psychological investigations, certain specified and limited 
observations are made, and the observations made any one individual 
are combined with similar observations the same subject, others, 
order arrive general relation between the variables under 
investigation. case study, the other hand, observations made 
any one individual are combined with variety other observations 
the same person order understand his characteristic behaviour. 
This goal achieved naturalistic observations. The clinical 
research psychologist interested the study individual observes 
his client subject variety standardized and “life” situations. 
attempt made let the observations suggest the important features 
and variables the subject’s behaviour. 

Unless one considers the understanding the behaviour 
individual scientific ideal, not possible attribute any scientific 
value case study and itself. case study valuable 
psychology only when compared with many other case studies, and 
statistical methods (for example, multiple correlation) are employed 
uncover the relations among significant variables behaviour. 

Case studies and personality research. Personality research 
concerned with the study the variables that are significant 
determining behaviour which more less characterizes man. under- 
taking research this area psychologists have often found case studies 
extremely useful, and occasionally indispensable. important ques- 
tion arises: Why have case studies been found more useful personality 
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research than other types psychological investigations? While “per- 
sonality psychologists” (for example, have made extensive use case 
studies their work, they have not explicitly stated the reasons why they 
so. answer this question little digression necessary. 

There are many degrees “completeness” with which individual 
can studied: the one extreme, can observe one two 
characteristics (skin colour, submissiveness, education, etc.) 
individual, and the other extreme have the time-consuming 
and detailed observations individual that are usually implied 
the term case study. controlled investigation always necessary 
observe some characteristics each individual subject (for example, 
age, sex) addition the responses (dependent variables) which 
the investigator primarily interested. The important question how 
many these “extra” observations have made each individual 
subject. shall illustrate point. 

experiment dogs the investigator might notice that the 
strain dogs somehow related the dependent variable. the 
experimenter not interested strain such, will correct for this 
factor separating his experiment, his statistics, dogs different 
strains. This can easily, either observing some external 
characteristics known associated with different strains, 
finding out the genealogy each dog from the laboratory records. 
instead strain, the investigator noticed that “shyness” emotionality 
the dogs significant uncontrolled variable, will have engage 
more time-consuming study the individual dogs order 
determine and correct for differences emotionality. Finally, 
the experimenter suspects that some his results are the function 
uncontrolled past experiences specific learning, will have 
undertake even more thorough study each dog before able 
control that factor. Thus the study the individual has specific 
role controlling extraneous factors. The degree detail which 
each subject has studied depends the nature the uncontrolled 
extraneous factors. Controlling, and correcting for, learning factors 
involves more thorough study each subject than does controlling 
obvious easily recognizable factors such strain 
emotionality. 

Let now return the question asked two paragraphs above: 
Why should case studies any more useful personality research than 
other types psychological investigations There seem two 
reasons which may make desirable even necessary conduct fairly 
detailed observations each subject (perhaps detailed enough 
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called case studies) preliminary controlled investigations the 
variables determining characteristically 

First, generally accepted that higher the scale 
evolution, learning factors become progressively more important 
determining behaviour. And have already seen that controlling 
and correcting for differences past learning entails more intensive 
study each individual subject. follows that from rat 
man, observations each individual subject will have become 
progressively more detailed. course, one investigating visual 
acuity, some such function which differential-learning factors are 
minimal importance, are easily controlled corrected for, 
possible proceed with the investigation without intensive study 
each individual. But the investigator studying behaviour which 
involves complex motivational variables, for example, self-esteem, 
projection, and on, will have undertake comprehensive study 
each subject’s habitual behaviour before able proceed with 
any controlled study, else will have work with prohibitively 
large sample subjects the hope “cancelling out” the effects 
numerous uncontrolled factors. 

The second reason follows: animal studies, after 
uncontrolled factor has been identified the investigator, usually 
possible manipulate that factor subsequent investigations by, for 
example, selecting animals particular strain, raising all animals 
similar environments, giving them the same pre-experimental training, 
and on. the case studies utilizing human subjects, the other 
hand, such developmental controls are rarely possible, that the 
investigator has correct for uncontrolled factors studying each 
subject with respect each uncontrolled variable and then applying 
some form statistical control. these uncontrolled variables happen 
complex motivational ones, usually the case studies 
human behaviour, the investigator may forced undertake fairly 
detailed case study each subject. study (2) case point. 

Alper set out investigate the effect self-esteem involvement 
selective recall completed and incompleted tasks. She studied this 
variable experimentally making the subjects recall under two 
conditions, one designed threaten self-esteem, and the other designed 
not so. obtain the relation between selective recall and self- 
esteem involvement, Alper had take into account the fact that subjects 
were varyingly susceptible self-esteem involvement. She could 
correct for this factor only she knew something about the susceptibility 
each subject self-esteem involvement. meaningful index 
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this susceptibility “pride” not easy obtain without undertaking 
fairly detailed study the individual. Fortunately, Alper was able 
get pride ratings her subjects from her colleagues the Harvard 
Psychological Clinic who were engaged personality studies these 
subjects the time. These judgments pride were based systematic 
the subjects over long period time large number 
psychologists. With these case studies serving correct for differences 
pride, Alper was aided achieving her goal describing the relation 
between self-esteem involvement and selective recall. 

The fact that case studies may have fairly specific role play 
the study characteristically human behaviour should not taken 
that case studies themselves necessarily have any value for 
personality research. Rather these studies become scientifically valuable 
only when the information contained therein utilized the study 


significant variables. and itself, case study nothing more than 


story. 


SUMMARY AND CONCLUSION 


The aims case study and personality research are not the same. 
case study primarily concerned with individual, while personality 
research seeks discover relations among variables significant deter- 
mining characteristically human behaviour. 

Case studies are scientific value only far they may suggest 
significant variables for consideration experimentally statistically 
controlled investigations. this respect case studies are similar 
naturalistic observations that provide the groundwork for any controlled 
investigation. Even investigation rats the psychologist likely 
study each individual animal least the extent observing its 
strain, timidity, “sophistication,” etc. These observations each rat may 
not extensive detailed enough called case study, but prin- 
ciple their significance more, less, than that detailed case 
studies personality research. both cases observations individual 
subjects are utilized isolating and controlling significant variables, and 
studying the relations among them. 

Perhaps the contribution personalistic psychologists (for example, 
Allport, lies that they explicitly pointed out the importance 


making fairly extensive observations each (case study) the 


study variables determining characteristically human behaviour 
sonality research)—a point that has always been well-recognized, and 
acted upon, animal research. But attempting make the case study 
end itself, and defining personality study the study the 
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individual rather than variables, personalistic psychologists overstated 
their case. 
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FURTHER FACTORIAL STUDIES TESTS RIGIDITY: 


IVAN SCHEIER and GEORGE FERGUSON 
McGill University 


CONCERNING THE NATURE 
WITH THE EXCEPTION some learning early life all learning 
function the prior learned acquisitions the subject. This point has 
been stressed McGeoch (5, pp. 342-51), Hebb pp. 109-11), 
and others. Prior learning may exert either facilitatory (positive 
transfer) inhibitory (negative transfer) effect the learning 
new task. most learning situations gross differences the 
performance individuals are found. Thus the performance one 
individual may either facilitated inhibited far greater extent 
prior learning particular type than the performance another 
individual. this paper our concern generally with individual 
differences the inhibitory, rather than the facilitatory, effects 
specified types prior learning performance particular test 
situations. far individuals differ performance such situations 
they may spoken more less “rigid,” more less “flexible,” 
and the like. Thus, while the terms “rigidity” and “flexibility” have been 
variously defined, the proposal here employ these terms refer 
effects. This notion, would appear, implicit, although not necessarily 
explicit, most attempts state what these terms are supposed mean. 

Now many operations testing situations may used define 
continuum individual differences negative transfer effects. The 
problem may approached, and the operations classified, many 
ways. Two bases classification will mentioned here. The first 
concerned with the nature the task learned and the prior 
learning which might thought affect it. The second concerned 
with the strength the acquisition resulting from prior learning. 

With regard the classification the task there some advantage 
adopting the common distinction between tasks which appear 
involve motor, perceptual, cognitive processes. Such basis 
classification recognized highly arbitrary. none the less 
convenient. Other bases classification have been put forward. Fisher 
(2) has suggested differentiation tasks terms levels 
complexity. Certain tasks, such writing the letter “e” backwards, 
seem involve the exercise much less complex processes than 

*This paper report part project carried out under the auspices 
the Defence Research Board, Ottawa, Canada. 


Can. Jour. (1952). 


oth 
dis 
rig 
ma 
v 
t 


1952] STUDIES TESTS RIGIDITY 


other tasks, such the arrangement material many different ways. 
The problem classification primarily factorial problem. The 
results factorial analysis indicate that tasks which appear involve 
largely motor, perceptual, and cognitive processes are clearly 
distinguishable one from another although not necessarily independent. 
appears reasonable, therefore, for convenience speak “motor 
rigidity,” “perceptual rigidity,” and “cognitive each case 
assumed that the prior acquisition and the subsequent task both 
belong the same class; that is, that the performance motor task 
may interfered with inhibited prior motor learning, related 
such way that the performance the latter task demands some 
reorganization the prior acquisition. 

Another basis classification terms strength acquisition 
the prior learning which produces the inhibitory effects, however 
this may defined operationally. The strength the acquisition may 
regarded continuous variable. one extreme may speak 
the strength acquisition highly habituated, culturally induced 
patterns behaviour which have been reinforced innumerable times 
perhaps over period many years. the other extreme may 
speak the strength acquisition patterns behaviour which may 
have been repeated relatively few times, possibly experimental 
situation. Distinctions similar the above have been made Walker, 
Staines, and Kenna (8), and Cattell (1). the former extreme 
have what termed “disposition rigidity,” and 
“experimentally induced set.” 

Questions can now raised the nature the relationships 
which exist between rigidity defined the various classes operations 
which are possible within the above two-fold classificatory system. Does 
any relationship exist between rigidity defined terms motor and 
perceptual tasks and rigidity defined terms tasks the problem- 
solving type? Does any relationship exist between rigidity defined 
terms the interfering effects culturally induced 
habituated behaviour patterns, and rigidity defined terms the 
interfering effects experimentally induced set? there anything 
the nature general rigidity factor running through all such tests? 

Much the difficulty providing answers questions the 
above type resides the development appropriate operations which 
will make possible the necessary experimentation. Considerable work 
has been done the development very simple motor rigidity tests, 
frequently referred tests perseveration, the workers the 
Spearman school, Cattell (1), and many others. Many such tests 
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involve the interfering effects highly habituated behaviour patterns. 
The presumption implicit some this work that rigidity defined 
terms motor tasks could generalized other types behaviour. 
This presumption unwarranted view the absence reliable 
experimental evidence. 

More recently Luchins (4) has developed tests rigidity involving 
perceptual and cognitive processes. Luchins’ work the Einstellung 
effect (4) concerned with the interfering effects experimentally 
induced set, employing tests which demand high degree cognitive 
involvement. Little yet known about the factorial composition 
these tests. recent study Oliver and Ferguson (6) developed 
certain tests rigidity, which might classed cognitive type, 
and were thought involve the interfering effects highly habituated 
behaviour patterns. They were able demonstrate the methods 
factorial analysis that some these tests involved rigidity factor 
which could clearly differentiated from factors involved certain 
other commonly used tests mental ability. 

general, although some progress has been made, much work 
various kinds which conform reasonably well the accepted criteria 
measurement. The development such instruments initial step 
the investigation many the hypotheses which may raised 
this area. 


IMMEDIATE PROBLEM 


The purpose the present study two-fold. The first concerned 
with the development tests cognitive rigidity and with the 
checking factorial methods the findings Oliver and Ferguson (6) 
the existence cognitive, non-motor, rigidity factor. some, 
the primary task demonstrating that property behaviour, which 
the name rigidity may with reason assigned, can identified and 
differentiated clearly from other known properties behaviour, may 
appear unnecessary. the other hand are reminded that some 
who have theorized extensively this area have never demonstrated 
with any degree rigour conclusiveness that such property had 
any form existence beyond the confines their own discourse. 
Further, the findings Oliver and Ferguson (6) are open possible 
criticism. All their tests were comprised very simple items and were 
highly speeded. Rigidity was measured terms latency response. 
Some possibility did exist that their rigidity factor was motor-speed 
factor. the present study the motor-speed factor has been controlled, 
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and will shown subsequently that the above criticism not 
altogether without some justification. 

The second purpose this study ascertain the presence the 
absence component common both motor and cognitive, non- 
motor, rigidity tests. mentioned above such component has 
occasion been assumed without adequate evidence. priori speculation 
this subject led the hypothesis that such common component 
would found. 

this study all the rigidity tests used are the disposition rigidity 
type; that is, the tasks performed are presumed carried against 
the interfering effects highly habituated and extensively overlearned 
patterns behaviour. 


DESCRIPTION TESTS 


battery sixteen tests representing four types test material was 
assembled. The battery included two tests reasoning ability, six tests 
which were thought measures cognitive non-motor rigidity, 
four tests motor-speed, and four tests which the basis previous 
investigations were thought measures motor-rigidity. The intent 
behind this arrangement tests was enable the removal factorial 
methods the reasoning and motor-speed factors. The remaining 
portions test variance could then examined ascertain the 
presence the absence any components common some all 
the cognitive and motor rigidity tests. The following description 
the tests used. 


Test Series and Test 2—Verbal Analogies 

These tests were taken from the 1947 College Edition the 
American Council Education Examination. They are well known and 
require description here. 


Test 3—Reversed Reading 

The subject was presented with series sentences very simple 
meaning. The letters making the words were reverse order, right 
left, while the words making the lines followed each other normally 
from left right. The subject was required read each sentence and 
mark true false. Sample items are: 

YREVE ERAUQS SAH RUOF SEDIS 
EHT NUS NETFO SRAEPPA NEERG LLAB 
The first sentence above true, the second false. 
whether sentence was true false, once the sentence was read, 
presented difficulty the testee. The correct answer then became 


i 


99 


apparent immediately. The differentiating variable here was thought 
speed reversed reading. The time limit was four minutes. 


Test 4—Reversed Clock Reading 


The subject was required give the approximate time indicated 
each clock faces. Each clock face contained only the four numerals 
and 12, the remaining numerals being omitted. Most the 
clock faces were reversed reversing the order the and 


reference numerals. This made “later-than” point counterclockwise 


relation any reference numeral instead clockwise normal 
clock face. The time limit was four minutes. 


Test Arithmetic Test 

This test consisted simple arithmetic problems. Two rules were 
changed, one relating multiplication, the other fractions. First, 
the subject was instructed that multiplying two digits the smaller 
number came first was multiply the usual way, while the 
larger number came first was subtract the second number from 
the first obtain the correct answer. Thus, while 
Second, the subject was instructed dealing with fractions 
change each fraction that equalled its numerator multiplied its 
Sample items are: 


The correct answers are and respectively. The time limit was 
four minutes. 


Test Arithmetic Test 
This test was used previously the study Oliver and Ferguson 
(6). consisted simple arithmetic problems involving the 
addition, subtraction, multiplication, and division simple digits. 
case were more than four digits involved single problem. The 
subject’s instructions were that for the purpose this test plus sign 
meant subtract, minus sign meant add, multiplication sign meant 
divide, and divide sign meant multiply, the different operations being 
performed the sequence which they occur the problem. Sample 
items are: 


if 
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The correct answers are and 30. The time limit was five minutes. 
Test 7—Alphabet Test 


This test likewise was used the study Oliver and Ferguson (6). 
The subject was asked write the letter the alphabet which came 
before the one listed, depending the number written after the 
letter. For example, M—3 signifies that the subject must write the letter 
the alphabet that three letters before This letter Sample 
items are: P—3, The answers are and respectively. 
The test consisted items. The time limit was five minutes. 


Test 8—Opposites 


Again, this test was used Oliver and Ferguson (6). The subject 
was required associate seasons the year with the months January, 
August, October, and April. was instructed give the season 
normally associated with the month when the month appeared capital 
letters, and the season opposite the normal when the month appeared 
small letters. Sample items are: 


october 
AUGUST 
OCTOBER 


The answers are Spring, Summer, and Autumn respectively. The test 
consisted items. The time limit was five minutes. 

Tests above were all the “non-motor” rigidity type. 
Test Reversed Reading, was thought that existing reading habits 
would interfere with the rate which the task reading reverse 
could performed. Test Reversed Clock Reading, the 
presumption was that existing habits reading the time would interfere 
with the reading the time reversed clock face. Test 
Arithmetic Test, and Test Oliver’s Arithmetic Test, the 
notion was that high degree overlearning the ordinary rules 
arithmetic would interfere with the facility with which problems 
that demanded change these rules could solved. Test 
Alphabet Test, was felt that the conventional practice learning and 
repeating the letters the alphabet from would interfere with 
the rate which problems could solved that required consideration 
the letters the alphabet reverse order. Test Opposites, 
was thought that the customary association months with seasons 
would inhibit the speed with which problems demanding change 
those associations could solved. 
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Tests 10, 11, Speed 

These four tests involved the performance very simple overlearned 
motor tasks. each test the subject was required write print 
repeatedly certain letters numerals rapidly possible. Test 
required the writing the letter “e,” Test the writing the letters 
“BCDEFG,” Test the writing the numerals “123,” and Test 
the printing the letter “Z.” The time limit for each test was seconds. 


Tests 13, 14, 15, 16—Motor Rigidity 

These four tests required the subjects write repeatedly and 
rapidly possible the same letters and numbers required Tests 10, 
and 12. each test, however, each letter numeral was written 
either reverse order mirror image. Test required the 
subjects write the letter “e” reverse, beginning the letter where 
they usually ended and ending the letter where they usually began it. 
Likewise Test required the printing the mirror image 
“BCDEFGBCDEFGBCDEFG,” 
Test required the writing the individual numerals “123123123” 
reverse. Test required the printing the mirror image “Z,” that 
is, The time limit for each test was two minutes. 

Following the conventional practice the administration such 
tests, Test was followed directly Test 13; that is, the writing the 
letter “e” the normal way for seconds was followed the writing 
the same letter reverse order for two minutes. Likewise Test was 
followed Test 14, and on. 


SCORING THE TESTS 


The score Tests the number problems correctly 
answered. The score the motor speed and the motor rigidity tests 
the number letters numerals written printed according 
instructions the time allowed. the motor rigidity tests this method 
scoring different from the practice other investigators (8) and 
requires some discussion. 

has usually been presumed that scores individuals test 
requiring, for example, the writing the letter “e” reverse will vary, 
first, because differences the interfering effects the learned 
acquisition writing “e” the normal way, and, second, because 
differences simply the speed writing. This seems suggest, 
concern with rigidity, that scoring system required which would 
reflect the former differences and not the latter. common method has 
been use difference score. Thus the number written 
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the normal way unit time and the number written reverse 
order unit time, motor rigidity score may defined X—Y. This 
method scoring appears somewhat arbitrary and the way 
and extent which removes the speed writing variable far from 
clear. The approach used this study treat the and scores 
separately. The ultimate intention remove the effects speed 
the interrelationships between the variables extracting speed 
factor. This corresponds roughly holding constant the effects 
speed. This approach appears logically more defensible for 
our purposes than the use X—Y score. The X—Y method 
scoring was, however, checked various ways. Such scores were 
calculated subtracting the score obtained two minutes testing 
reverse writing from four times the score obtained seconds writing 
the normal way. The correlations between X—Y scores for “e,” 
“BCDEFG,” “123,” and and all other variables were calculated. 
These correlations are shown Table and are listed Tests 17, 18, 19, 
20. Since the correlations between the scores and the X—Y scores are 
very high, .97 for the “e” test, .94 for the test, .91 for the 
“123” test, and .97 for the “Z” test, and since the patterns correlations 
between both the and the X—Y scores and the other variables are 
very similar, decided make further use the X—Y 
report these findings here largely because there has been some 
controversy over the method scoring such tests. 


SAMPLE AND THE ADMINISTRATION TESTS 
The test battery was administered six groups students from 
McGill University and Sir George Williams College. all subjects 
were tested. The total testing time was one and one-half hours, and all 
tests were administered single testing session. 


ANALysis RESULTS 

Product-moment intercorrelations between all variables, the 
tests and the four X—Y scores, were calculated. These intercorrelations 
are shown Table The X—Y scores have been discarded all 
subsequent calculation. 

The intercorrelations between the tests were analysed factorially 
using Thurstone’s (7) centroid method. Four factors were extracted. 
examination residuals after removal three factors indicated 
that owing the relatively small number cases the sample 
considerable uncertainty would attach any interpretation the 
fourth factor. consequence the fourth factor was discarded, and 
the discussion follow relates three factors only. Any attempt 
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attach significance fourth factor would imply degree accuracy 
which the figures this case not possess. The centroid factor matrix 
shown Table II. 


TABLE 


Factor LOADINGS 


Reading 639 —.193 288 
Reversed Clock Reading 404 —.085 
Alphabet Test —.376 076 


The centroid factors were rotated into number orthogonal and 
oblique solutions using variety methods. general the 
interpretations based different solutions not differ appreciably. 
Two solutions are shown Table III, orthogonal solution obtained 
rotating the factors two time, and oblique solution obtained 
Thurstone’s (7) method extended vectors. 

The matrix for transforming the centroid factor matrix into the 
oblique factor matrix, and the correlations between factors, are shown 
Table IV. 


INTERPRETATION FACTORS 

the discussion follow will assumed, arbitrarily, that some 
significance can attached factor loadings greater than +.25 
less than —.25. 

Factor both the orthogonal and oblique solutions has its highest 
loadings Tests and Number Series and Verbal Analogies. This 
factor will referred here Reasoning Factor. Similarly, these 
two tests have very small nearly zero loadings Factors and 


TABLE 


FACTOR MATRICES 


Test Orthogonal Matrix Oblique Matrix 
525 022 184 349 169 
410 040 243 223 —.014 229 
356 215 631 216 591 
538 372 275 054 345 
078 668 —.031 677 004 
266 571 285 152 535 200 
004 564 —.101 590 266 
—.001 802 106 052 791 
266 662 —.185 410 565 —.278 
423 559 062 399 464 —.021 
216 539 206 145 505 121 
294 678 —.173 429 575 
TABLE 
Transformation Matrix Correlation Between Factors 


the orthogonal solution all the cognitive non-motor rigidity tests, 
Tests have significant loadings this factor, while the oblique 
solution this effect much less pronounced because the correlation 
between Factors and Both interpretations are for all practical 
purposes the same. The Reasoning Factor has very small 
approximately zero loadings Tests 12, the motor-speed tests. 
There also clear indication these data that Reasoning Factor 
involved Tests 16, the motor-rigidity tests. 

Factor clearly Motor-Speed Factor. both the orthogonal 
and oblique solutions this factor has very small loadings the reasoning 
and non-motor rigidity tests, and fairly high loadings all the motor- 
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speed and motor-rigidity tests. highest loading, .802, occurs 
Test 12, writing the letter “Z” the normal way rapidly possible. 

Factor has its highest loadings Test Arithmetic, 
Test Reversed Reading, and Test Alphabet. This clearly 
non-motor rigidity factor, and the factor identified previously 
rigidity factor the study Oliver and Ferguson (6). The present 
study generally confirms the findings their investigation. However, 
Test Opposites Test, which was previously thought measure 
rigidity, found this study not involve rigidity factor. The 
factorial composition almost entirely reasoning and motor speed. 
This finding lends some support the criticism that the rigidity factor 
identified Oliver and Ferguson involved some extent least 
motor-speed component. 

The findings this investigation indicate that there positive 
rigidity component common both the motor and the cognitive 
non-motor rigidity tests. This means that any attempt generalize 
about the rigidity non-motor behaviour the basis of. performance 
motor rigidity tests unwarranted. such generalizations can 
justifiably made. Indeed examination the loadings the 
rigidity factor suggests that may possibly shown bipolar 
with positive loadings the cognitive non-motor and negative 
loadings the motor rigidity tests. The negative loadings are, however, 
not large. 

This effect more pronounced the oblique than the orthogonal 
solutions. These data may interpreted suggesting that motor 
negatively correlated with non-motor rigidity identified 
this study. Had motor rigidity been identified separate component 
probable that this component would have had small negative 
correlation with the non-motor factor. Apart from the factor loadings 
presented Table III this finding some extent confirmed 
insights into the characteristics these data obtained during the 
process analysis. 

important finding this investigation that the motor rigidity 
tests used this study have factorial composition which very 
largely reasoning and motor-speed. far these tests can 
said have any loadings the rigidity factor all, such loadings 
account for only very small percentage the test variance. 


SUMMARY AND CONCLUSION 


For purposes this study rigidity refers individual differences 
negative transfer effects. Testing situations have been employed which 
appear involve the interfering effects highly habituated and over- 
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learned patterns behaviour. sixteen tests was 
administered subjects. This battery included two tests 
reasoning ability, six tests which were thought involve so-called 
cognitive non-motor rigidity, four tests motor rigidity, and four 
tests motor speed. The results were analysed using the methods 
factorial analysis. Because the possibility large sampling error, 
significance was attached three factors only. The first these 
clearly Reasoning Factor, the second Motor-Speed Factor, and the 
third Cognitive Non-Motor Rigidity Factor. This study appears 
confirm previous findings Oliver and Ferguson (6) 
existence Cognitive Rigidity Factor. Evidence presented which 
indicates that the factorial composition the motor ‘rigidity tests used 
this study very large extent reasoning and motor speed. 
rigidity component present accounts for very small part the 
total variance. There evidence that motor rigidity, can 
operationally defined, positively related rigidity evidenced 
other situations and other levels mental functioning. There 
positive rigidity component common the cognitive and the motor 
rigidity tests used us. 


REFERENCES 

“The Riddle Perseveration: Creative Effort and 
Disposition Rigidity” Personality, 14, 1946, 229-38). 

“An Overview Trends Research Dealing with Personality 
Rigidity” (Journal Personality, 17, 1948, 342-51). 

Hess, The Organization Behaviour (New York: John Wiley and 
Sons, 1949). 

Monographs, 248, 1942, 95). 

The Psychology Human Learning (New York: Longmans, 
Green and Company, 1942). 

(Canadian Journal Psychology, 1951, 49-59). 

Multiple Factor Analysis (Chicago: University Chicago 
Press, 1947). 

F., G., and Kenna, “P-Tests and the Concept 
Mental Inertia” (Character and Personality, 12, 1948, 32-45). 


“ 
sc 
Tres 
on 
Or 
| 
T 
| 


THE SCHOLASTIC APTITUDE THE INDIAN CHILDREN 
THE CARADOC RESERVE! 


University Western Ontario 


THE PURPOSE this study was assess the scholastic aptitude the 
Indian children the Caradoc Reserve, Muncey, Ontario. the term 
“scholastic aptitude” meant the capacity attain the general educa- 
tional standards white school children, capacity which means 
restricted intellectual capacity. 

The Caradoc Reserve situated the Thames River the southern 
part Middlesex County. Approximately five hundred Chippewas and 
one hundred and fifty Munceys occupy the west bank and approximately 
one thousand Oneidas live the east bank. 

The Oneidas speak their native language addition English. 
most cases Oneida the preferred language, and consequently signifi- 
cant number Oneida children begin school with scant knowledge 
English. With the Chippewas and the Munceys, the other hand, 
English the predominant language. Only few the older members 
the tribe speak their native tongue, the younger generations being familiar 
with comparatively few words. The religious faith the people almost 
entirely Protestant, the exception being small but influential group 
Oneidas practising the “Longhouse” religion. 

There are five junior schools, two with two rooms, three with one 
room, providing instruction grade addition, there one 
four-room senior school, opened January, 1949, which provides 
instruction for grades 10, with instruction some subjects beyond 
the grade level. There also one devoted those pupils who 
have not yet reached grade but who are above thirteen years age. 
For those who have the desire and qualifications complete their 
education the grade level white schools (in Strathroy, St. Thomas, 
there grant one hundred dollars per annum. 

With perhaps one exception, all the schools now functioning seem 
be, construction and furnishings, good better than the 
neighbouring rural white schools. All except two are centrally heated 
and provided with electric lighting. 


investigation was supported grant from the Associate Committee 
Applied Psychology the National Research Council Canada. 

*The material for this paper has been drawn from the M.A. thesis 
Penfold, University Western Ontario, 1951, which was supervised and planned 
the senior author with the helpful advice Dr. Long, Department 
Educational Research, University Toronto. 
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The schools are operated the Indian Affairs Branch, Department 
Citizenship and Immigration, but the curricula are essentially those 
laid down the Ontario Department Education. They are 
inspected twice year the provincial inspectors East and West 
Middlesex. All schools are under the immediate supervision the 
Supervising-Principal, who responsible the resident Indian 
Superintendent, the official representative the Indian Affairs Branch. 

While Joblin, the present Supervising-Principal, made 
extensive study achievement and the factors promoting (2) 1947, 
there has been systematic attempt assess the scholastic aptitude 
children this Reserve since 1928 when Jamieson (1) compared 
the the pupils the Mount Elgin Residential School with 
those pupils Indian schools other communities. 


METHOD 


Parts and this study, the following general procedure was 
followed. Indian children were compared group tests intelligence 
with white children drawn from the surrounding rural districts (Byron 
and Delaware). was felt that the socio-physical environment the 
children would have more factors common with that the 
surrounding rural white children than with the urban white children 
America and England upon whom the tests were standardized. 

Part the Wechsler Intelligence Scale for Children (hereafter 
referred the letters WISC), was administered individually 
sample Indian children order compare their verbal and non-verbal 
performance. 


Part Otis and Henmon-Nelson Group Testing 

Two group tests were selected for the first part the study: 

(A) The Otis Quick-Scoring Mental Ability Test, Alpha Form 
grades 1-4, Non-Verbal Section. 

(B) The Henmon-Nelson Test Mental Ability, Form grades 
3-8. 

Each test consists items; both are time-limited (20 minutes for 
the Otis and minutes for the Henmon-Nelson). The Henmon-Nelson 
verbal test while the Otis non-verbal. 

During the first three months 1950 these tests were administered 
240 Indian school children and control population 215 white 
children from six schools Delaware Township and one school the 
village Byron. the schools visited all available pupils were tested. 
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Part Progressive Matrices Group Testing 

provide scale that might regarded more culture-free 
than either the Otis the Henmon-Nelson tests, and which would 
provide greater age range than the Otis test, the Progressive Matrices 
(1947), Sets AB, and were selected. The 1947 form the test 
was designed secure greater dispersion scores the lower age 
groups than was provided the 1938 form. The 1947 form printed 
colour and might hold promise greater interest for the Indian 
children than other “school type” tests. 

The Progressive Matrices power (unspeeded) test items 
and can administered individuals groups. However, 
considerable individual attention must given the pupils the 
lower grades, since the subject required fill form using numbers 
six (six numbered choices per item). order that the examiner 
could more closely supervise the administration the test, more 
than five grade pupils, and more than eleven the others, were 
tested time. 

The test was administered during the fall and winter 1950-51 
all pupils ages available the Indian and white schools used 
Part These numbered 205 Indian and 215 white pupils. Thus 
Parts and the schools were the same but the populations cases 
were slightly different. 


Part Wechsler Individual Testing 

order control motivation more closely and obtain more 
detailed information concerning the abilities Indian children handle 
various kinds test material, was felt desirable employ 
individual intelligence test. For this purpose the Wechsler Intelligence 
Scale for Children was chosen. divided into Verbal and Performance 
scales, each consisting five sub-tests. 

Some changes three the items the Verbal scale were thought 
desirable, since they placed the Canadian school children 
disadvantage with American school children. 

The following changes were made: 

General Information. Item “What celebrated the Fourth 
July?” changed “What celebrated the 24th May?” 

Answer: Queen Victoria’s Birthday. 

General Information. Item “How far from New York 
Chicago?” changed “How far from Toronto Montreal?” 

Answer: Any answer from 300 400 miles. 


ite 


General Comprehension. Item “Why elect (or need 
have) senators and congressmen?” changed “Why elect (or 


need have) Members Parliament?” 
Scoring criteria were the same for the original items. 
Three age groups, 10, and 14, were chosen sample. These 


age groups were selected being the most representative the age 


range the test (4, 13) and the Caradoc population. 


The WISC was administered the ten-year-old group during 


June 1950, and the seven- and fourteen-year-old groups during the 
fall 1950 and the winter 1950-51. Some rechecking the ten-year- 
old group was done during the latter period. 

The following comprise the samples from the three age groups: (a) 


the seven-year-old group, cases; (b) the ten-year-old group, 
cases; (c) the fourteen-year-old group, cases; total, 
All tests, both individual and group, were administered and scored 


Penfold. 


RESULTS 


Part Otis and Henmon-Nelson Group Testing 

Indian children grades who took the Otis test obtained 
which were, the average, significantly lower (10 points) and slightly 
less variable than those obtained the control group white subjects. 

For Indian and white respectively the data were follows: number 
cases, and 128; mean 91.2 and 101.2; S.D., 14.5 and 
and statistically significant difference between means 10.0 favour 
white. 

Indian children grades 5-8 who took the Henmon-Nelson test 
likewise obtained which were, the average, significantly lower 
(20 points) and slightly less variable than those obtained the control 
group white subjects. 

For Indian and white respectively the data were follows: number 
cases, and 86; mean I.Q., 81.5 and 101.7; 15.5 and 18.0; and 
statistically significant difference between means 20.2 favour 

every grade level from 1-8, the average age the Indian 
children was higher than that the white controls. These mean 


differences ranged from 6.9 months 18.5 months. should noted 


that the age difference tends increase with increase grade level. 
The Indian subjects obtained median Otis and Henmon-Nelson 
which were lower than those the whites every grade level, 
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except grade The differences were larger and more consistent the 
Henmon-Nelson than the Otis Test (Table I). 

Grades and excepted, median raw scores the Otis and 
Henmon-Nelson were lower for Indian than for white children every 
grade level. the Otis test the Indian children, relative the white 
children, did better with increase grade level, while the Henmon- 
Nelson test, the process was reversed (Table I). 

every age level from 6-16, the median Otis and Henmon-Nelson 
the Indian children was lower than that for the white controls, 
and these differences were quite substantial most the age levels. 
However, should remembered that, for any given age, the average 
school grade level was appreciably lower for the Indian children 
(Table 


TABLE 


MEDIAN AND HENMON-NELSON I.Q.’s INDIAN AND WHITE 
CHILDREN EACH THE AGE 6-16 


Indian White 


Age Median Median I.Q. 

67.0 

78.5 

240 215 


There was slight tendency for I.Q. drop with age. This 
tendency was most marked among Indian children over the age twelve 
(Table 

The median Otis the Indian children were found 
approximately the same for the Oneida for the Muncey and Chippewa 
Bands. The numbers cases were 103 and respectively, and the 
corresponding median I.Q.’s were 88.9 and 87.5. 
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Six months previous the administration these tests the Otis 
test was administered Indian children Joblin, the 
Supervising-Principal the Caradoc schools. cases 
those tested Joblin were among those tested Penfold. The 
product-moment coefficient correlation was found .62. 


Part Progressive Matrices Group Testing 


the Progressive Matrices test, white children did significantly 
better than Indian children each the age groups 9-12 inclusive 
(Table 


TABLE 


MEANS AND STANDARD DEVIATIONS PROGRESSIVE MATRICES SCORES 


Indian White Differences 


28.9 3.8 29.7 4.2 0.9 
26.8 4.3 29.7 3.6 2.9 
25.1 5.0 28.9 5.6 3.8 
22.9 5.4 26.8 4.7 3.9 78* 
19.1 5.8 6.1 2.5 1.78 
18.8 5.2 5.3 1.8 1.50 
13.9 6.3 14.0 11.1 0.1 004 
205 215 


*Significant the per cent level. 
tSignificant the per cent level. 


Differences between Indian and white children Progressive 
Matrices mean scores increased with age age group 10, and then 
decreased with age age group (Table III). 

While significant difference the means between Indian and 
white children was obtained for any grade, there was obtained 
difference all grade levels, except grade favour the white 
children (Table IV). 

The lack cases grade and the small number cases 


grade was reflection the high chronological age per grade 
(Table IV). 


TABLE 


MEANS AND STANDARD DEVIATIONS PROGRESSIVE MATRICES SCORES EACH 1-8 


Differences 


White 


Indian 


Median 


Median 


Median 


- 


Mean 


Mean S.D. 


0.4 


0.7 


2.3 
3.7 


12.1 33.3 3.1 
3.0 12.7 30.1 


3.9 


29.7 


13.4 


1.6 


1.8 
1.5 
1.6 
1.5 
1.3 


0.3 
0.9 


11.9 29.7 


12.2 27.9 


5.8 


26.6 


10.7 


25.1 4.7 


11.6 


0.5 


9.6 
8.1 


5.7 


23.9 


1.5 
0.5 


5.6 
5.4 


24.1 


9.6 22.6 5.4 


18.8 3.1 7.8 20.3 


8.3 
7.4 


1.3 


15.3 8.9 


6.1 


5.7 


16.8 


215 


205 
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Part Wechsler Individual Testing 

The Indian children ages 14, and all ages combined obtained 
significantly lower I.Q.’s the Verbal scale the WISC than the 
Performance scale. 


TABLE 
OBTAINED INDIAN CHILDREN PERFORMANCE AND VERBAL SCALES 
THE WISC, AGE Groups 


Performance Verbal Differences 

98.3 13.8 84.2 11.1 

96.4 14.0 89.7 14.8 6.6 1.37 

Total 96.7 13.3 85.6 14.1 


*Significant the per cent level. 


The ten-year-old group obtained lower mean (6.6 points) 
the Verbal scale, opposed the Performance scale, but the 
difference was not statistically significant (Table V). 

Average I.Q.’s were obtained the Indian children the 
Performance scale the WISC (Table V). 

Indian children obtained consistently lower mean scores 
Vocabulary than any other test (Table VI). 

Generally, low mean scores were obtained General Information 
and General Comprehension (Table VI). 

The ten-year-old group obtained slightly higher mean scores than 
the other two groups all verbal tests (Table VI). 

All age groups obtained lower than average mean scores 
Picture Arrangement and Coding, and higher than average scores 
Picture Completion (Table VI). 


Comparison Some Henmon-Nelson and WISC 


Among those tested the Henmon-Nelson test were Indian 
children who were also tested the WISC. These children were 
divided arbitrarily into two groups—group consisting children 
who obtained I.Q.’s above the Henmon-Nelson with mean 
102.1, and group consisting children who obtained 
below the Henmon-Nelson with mean I.Q. 82.1. 
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Mean I.Q.’s obtained the WISC were: group 104.0 
the Performance scale, and 101.4 the Verbal scale with difference 
2.6; (b) group 97.6 the Performance scale, and 82.3 the 
Verbal scale, with difference 15.3. 

For the entire group children, the mean I.Q.’s were: (a) for 
the Henmon-Nelson, 93.0; (b) for the Performance scale the WISC, 
100.6; (c) for the Verbal scale the WISC, 91.1. 


Summary Findings. 

The Indian children did well average white children the 
Performance scale the WISC. 

The Indian children did less well than white children the 
Verbal scale the WISC and the three group tests which were 
employed. For Indian children, average I.Q.’s the Henmon-Nelson 
(verbal) test were lower than average I.Q.’s the Otis (non-verbal) 
test. 

The inferior performance the Indian children the WISC 
was most marked the Vocabulary test, and lesser extent the 
General Information and General Comprehension tests. 

The inferiority Indian children the group tests applied 
all age and grade levels with few minor exceptions. 

For any given grade, the age the Indian children was, the 
average, greater six months more. follows that, any age level, 
Indian children were, the average, lower grade level. 


The Indian children did well the white the Performance 
scale the WISC and thereby provided their own argument for racial 
equality. But even had the Indian children obtained lower scores than 
the white all the tests used the inference would the same, 
namely that differences scholastic aptitude between Indian and white 
school children are most reasonably accounted for terms 
environmental differences which obviously exist between the two groups. 
Having reviewed the evidences for race differences between American 
Indian and white children, Klineberg states that “the conclusion 
inescapable that, given equal opportunities, the American Indian children 
perform well any other” (3, 465). 

There question but that this particular group Indian children 
are labouring under many handicaps, some which are obvious, others 
means readily apparent but probably less important. 
addition numerous visits, Penfold spent four months full-time 


. 


residence the community during which supplemented his 
impressions many informal, unsystematic but recorded interviews 
Indian and white residents the general subject education. And 
from this background that many the less obvious factors emerged. 
These impressions are included the following list handicaps under 
which the Indian children seemed labouring. 


Lack Confidence Their Ability Compete with Whites 
Occupations Requiring Higher Levels Education and Responsibility 

(a) There seems reluctance accept the kind responsibility 
that would ordinarily accepted their white counterparts. 

(b) their casual contacts with whites they seem character- 
istically withdrawn and suspicious. 

(c) They seem inordinately sensitive the discrimination 
which they are subjected. 

(d) number adolescents and parents have the feeling that 
further education would useless they probably would not obtain 
appropriate employment. 

Lack confidence may inferred from the above. The reasons 
for lack confidence may found long history social failure, 
absence distinguished band members, further emphasized 
discrimination whites. addition, some Indian adolescents have 
left the Reserve continue their education elsewhere, and have not 
made success it. Such incidents appear have had damaging 
effect the educational morale the Indian people. 

interesting fact came light during the scoring the Coding 
test the WISC. Out the entire cases, only three errors were 
found. This, addition the extremely long time taken answer 
items the General Information, General Comprehension, Similarities, 
and Vocabulary tests the WISC, suggests that the Indian children are 
greater fear making mistake than white children. This suggestion 
further supported the opinions the teachers. 


Formal education has not been fully accepted the Caradoc 
Indian community has the average Canadian white community. 
the opinion most the white personnel (and the Indians) that 
there tendency among the people take the short-term view, that 
is, tendency look for quick returns for their efforts. Such trait 
not conducive high level motivation. Little effective interest 
shown most parents towards the schools. Meetings the Oneida 
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T.P. Club (teacher-parent) are poorly attended. The and 
the Chippewas possess club this nature, although there was 
abortive attempt form one. 


Lower Socio-Economic Level the Indian People 


Even cursory inspection the Caradoc Reserve and its environs 
would probably convince any observer that the socio-economic level 
the Indian people much lower than that the white people the 
districts from which the control children were drawn. was indicated 
earlier, their occupations are not, over long period time, highly 
remunerative. 


Reduced Attendance 


Lack confidence their ability compete with whites and lack 
tradition education are perhaps reflected low percentage 
attendance records the schools. Much the absenteeism has not 
been due physical illness, but for reasons unacceptable the average 
white community (drawing water, chopping wood, “helping mother,” 
etc.) (2, 75). The school programme never full operation 
the fall until the frost ends the tobacco and fruit harvests (usually about 
mid-October). Many the older children work the harvests, and 
often entire families leave the Reserve during this time—the children, 
many cases, remaining out school. Consequently, the school year 
effectively shortened, since much the work has repeated. This 
results less time available for drills, individual attention, and remedial 
work situation where they are badly needed. The effect this 
shown part the “piling up” pupils the lower grades. 
Retardation school achievement shown the progressive increase 
the age differential grade and the progressive increase the 
raw score differential from grade on, shown Table 


Test Motivation 


While there reason believe that the scores obtained the 
white controls are not reasonably valid reflections their abilities, such 
not the case with respect the Indian children. addition 
greater difficulty establishing rapport, the low test-retest correlation 
the Otis test leaves serious doubt that the Indian children take the 
tests equal terms with the white children with respect strength 
motivation. And while average scores were obtained the Indian 
children the Performance scale the WISC, the individual attention 
and continuous presence the examiner may have helped keep the 
attention the subjects the task hand. 


=) 
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Language 

Even homes which English predominates, highly 
questionable would compare favourably with the English used 
the homes the white children vocabulary, grammar, any other 


respect (2, 79). The comparison Henmon-Nelson and WISC 


further indication that the verbal factor intelligence tests 
handicaps the Indian children. 


School System 


That the improved school system now effect the Reserve may 
reducing the disparity between the Indian children and the children 
the average white community, suggested the narrower disparity 
between the Performance and Verbal scales the WISC shown the 
ten-year-old group. The present school system has been effect only 
since 1946, and this age group the only one tested with the WISC 
whose entire school life has come under the present system for any 
length time. The present system, relieving the teachers the 
junior schools grades and allows more time for extra instruction. 


CONCLUSIONS 


group, and age for age, the Indian children the Caradoc 


Reserve have significantly lower scholastic aptitude than comparable 
group white children and they cannot therefore expected equal 
the scholastic achievements the white group the present time. 

Their abilities do, however, cover much the same range and the 
more capable Indian children are superior the majority white 
children. 

The differences scholastic aptitude between the groups 
Indian and white children are not attributable race but rather 
environmental differences. Some the environmental factors which 
may pertinent are language, socio-economic status, traditional 
attitudes, and other cultural characteristics. 
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Statistical Methodology Reviews, 1941-1950. Edited Oscar 
Buros. New York: John Wiley Sons, Inc. (Toronto: University 
Toronto Press), 1951. Pp. 457. $8.75. 


VOLUME the third series, the successor The Second 
Yearbook Research and Statistical Methodology Books and Reviews 
published 1941. The three volumes cover the years 1933 1950, but 
the last volume, unlike the first two, restricted books statistical 
methods and related subjects such probability and mathematics 
statistics. 

The purpose this volume is, the words the editor, “to assist 
research workers and statisticians locate and evaluate the statistical 
methodology books all fields which statistical methods are used.” 
ambitious undertaking, but Buros has succeeded fulfilling the 
general and specific purposes within the limits the method employed. 
The only weakness the procedure lies the adequacy otherwise 
the source material. Since Buros has reproduced, whole part, 
reviews (or selected reviews) printed journals, the evaluations vary 
somewhat character, quantity, and quality. Thus, Buros gives only 
what the reviewers, selected others, have reported; the volume does 
not, and cannot its nature, give evaluation based common 
set standards. Moreover, the reader forced form his own 
conclusions regarding the value particular book, which frequently 
difficult when several reviewers differ widely their appraisals. 
Helpful the collection reviews others may be, person desiring 
select book series books from those published during the 
period would probably have study carefully number books the 
light his own peculiar needs requirements. Perhaps the most 
serious criticism that not always possible derive from the 
reviews clear picture the contents the book reviewed. Buros 
apparently favours frankly critical reviews,” and there some evidence 
that “critical” interpreted “fault-finding.” course, faults should 
pointed out, but they should not stressed the expense giving 
attention commendable features description the nature and 
purpose book. the editor has succeeded fairly well 
maintaining nice balance between criticism and praise the 
selection reviews. 

There are 342 books included the list, all written English and 
published reviewed during the period. Excerpts are given from 
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842 reviews published 112 journals. Some books receive little more 
than listing; others have some pages devoted them. This may 


may not indication relative worth; one has uneasy feeling 
that journals and reviewers (and therefore Buros) may have given too 
little attention certain books. Incidentally, very useful feature 
the volume the set carefully prepared indexes—of periodicals, 
publishers, titles, names, and classification the 

Despite its fundamental weaknesses, this work extremely valuable. 
The reader given ready access all these reviews, very few 
which would normally come his attention. reference book, and 
guide what should and should not included review 
books statistical methods, should find place the shelves 
the library every university, institution, and organization connected 
any way with the study, development, and use statistical methods. 

Jackson 
Ontario College Education 
University Toronto 


Schizophrenic Art: Its Meaning Psychotherapy. 
Toronto: The Ryerson Press, 1950. Pp. viii, 247. $12.00. 


REMARKABLE BOOK is, without doubt, important contribution 
the literature clinical psychology. Our ignorance about 
schizophrenia such that many avenues approach are needed, and 
intensive case studies constitute one important approach the problem. 
Two young schizophrenic girls, Harriet and Elaine, were the subjects 
studied Naumberg. 

me, seems possible that schizophrenia may state which 
spontaneously initiated and spontaneously perpetuated neural action 
dominates the brain such large extent that sensorially initiated neural 
activity does not play its normal role the control behaviour. 

strikes that this “central autonomy” schizophrenia was 
singularly well expressed one Elaine’s poems: 


Quiet the night about me, though the city beats with noise, 
Quiet heart within me, lending brain its poise. 
From the muted strains thought, images emerge 

Stealthily, from legend told witches goblin’s urge. 


The schizophrenic’s inaccessibility has, until recently, discouraged 
psychiatrists’ attempts psychotherapy. But lately, has been learned 
that the therapist can discover verbal approach elicit the 
attention, progress can made. Naumberg has found that the 
own artistic creations painting, drawing, sculpturing, were things 
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which the patient would attend to, and would discuss with her. She 
then led over from such discussions the tactics psychotherapy, 
with rewarding results. 

Some the conclusions which the author draws about the dynamics 
these cases may trouble the critical reader, particularly since they 
are drawn very positive way, and usually without alternative 
explanations. However, this need not detract from the usefulness 
the book, one views primarily descriptive work. 

The illustrations (eight colour plates) are beautiful reproductions 
the patients’ work, and are delightful addition the collection 
those who use art diagnosis and therapy. 

Allan Memorial Institute Psychiatry 
McGill University 


Handbook Applied Psychology. Edited Fryer and 
Henry. New York: Rinehart, 1950. vols. Pp. xix, 842. $15.00 


SoME YEARS AGO the Board Editors the American Association for 
Applied Psychology outlined editorial programme which included 
among other goals the preparation handbooks psychological prac- 
tice. The work under review the first the Handbook series. The 
editors were assigned the task its preparation with the assurance that 
they would receive the co-operation the membership the Association. 

The Handbook has chapters which fall under six major divisions: 
Individual and Group Living; Personnel Psychology; Industrial and 
Business Psychology; Educational Psychology; Clinical Psychology; Pro- 
fessional Relations. Each chapter made several sections, each 
with its own author team authors. all adds 115 sections 
116 contributors. impossible offer detailed comment the virtues 
unit which the product the effort many persons. Suffice 
say that anyone familiar with psychology America will recognize 
the names most the contributors those the more competent 
men their respective fields specialization. They can assumed 
have done workmanlike job the space allotted them. The sections 
average about eight pages each. They are larger than this suggests since 
the pages are inches and have two columns material each. 

The volumes are well indexed and they contain selected and classi- 
fied bibliography over thousand entries. 

Lonc 

Ontario College Education 
University Toronto 
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Progress Neurology and Psychiatry. Annual Review, Vol. 
Edited Toronto: The Ryerson Press, 1950. Pp. xiv, 
621. $12.00. 


Reviews are for the year 1949. Among the chapters particular 
interest psychologists are the following: “Regional Physiology the 
Central Nervous System” Woolsey and Settlage (containing ex- 
cellent review work thalamo-cortical relationships); “General 
Neurophysiology” Grundfest (Lorente most recent work 
bioelectric phenomena nerve, and critical review the controversy 
over Lorente theory which represents radical break with the 
classic Bernstein theory bioelectric potential); “Neuro-anatomy” 
Rasmussen; “Clinical Neurology” Yaskin and Rupp; “Endo- 
crinology” Elmadjian and Hoagland; “Electroencephalography” 
Brazier; “Psychosurgery” Freeman, Watts, and Durkin; “Projective 
Methods” Bellak; “Clinical Psychiatry” Bowman and Simon; “The 
Neuroses” Masserman al.; “Psychosomatic Medicine” Weiss, 
Saul, and Lyons. 

Bellak evaluates new projective tests terms what new informa- 
tion they provide over and above that obtainable from Rorschach and 
TAT. also deals with testers, relation what considers 
serious problem: the assimilation analytic views the design and 
use tests. pleased note trend away from the early antagonism 
toward the analytic viewpoint. 

Allan Memorial Institute Psychiatry 
McGill University 


CANADIAN THESES PSYCHOLOGY, 


(The following abbreviations are used: University 
British Columbia; Dalhousie-The Library, Dalhousie University; U.L. 
versité Laval Québec; McGill-The Redpath Library, McGill Univer- 
Ontario Library.) 
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Barrett, “An investigation the results training program human 
relations the industrial M.A. Thesis, University Toronto, 1951. 
Pp. 27, MS. (U. T.). 

“Effects insulin and electrical shock therapy immediate 
memory for incomplete figures.” M.A. Thesis, McGill University, 1951. MS. 
(McGill). 
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Thesis, University Western Ontario, 1951. Pp. 52, MS. (U. W.O.). 
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comparison three merit rating scales using R.C.A.F. 
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énurétiques.” L.Ps. Thesis, Université Montréal, 1951. Pp. 114, MS. (U. M.). 


Theses Psychology” will future published each fall “The 
Canadian Psychologist,” publication issued for members the Canadian Psycho- 
logical Association. Alberta theses for 1951 will appear the 1952 list. 
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MS. (U. T.). 

“Une étude des fantaisies illégitime sur milieu 
familial.” L.Ps. Thesis, Université Montréal, 1951. Pp. 140, MS. (U. M.). 

“Sensory control electroencephalic abnormality produced electro- 
convulsive therapy.” Ph.D. Thesis, McGill University, 1951. MS. (McGill). 

children defined sociometric M.A. Thesis, University Toronto, 
1951. Pp. 38, MS. (U. T.). 

Hackney, Ipa Mary. “The construction test concept formation.” M.A. Thesis, 

University Toronto, 1951. Pp. 55, MS. (U. T.). 
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